Peg, Pco~, and pH. The oxygen electrode, the CO2 electrode, and the micro pH capillary electrode were maintained at the body temperature of the animal and measurements were made at 38, 13, or 6 C. Hemoglobin determinations were made by the acuglobin method with only a 0.02-ml blood sample. The hemoglobin-oxygen saturation curves for whole blood were done on samples taken from active winter animals (38 C). Dissociation curves were determined on samples at 38 C and 6 C at a pH of 7.40 & 0.04 by a method previously described (17). These temperatures were selected since they represent body temperatures of normothermic and hibernating ground squirrels.
RESULTS
The blood gas and blood pH data for both hibernating and active normothermic ground squirrels are presented in Table 1 . The hemoglobin concentrations in the hibernating animals decreased 20 o/c from 15.8 =t 1.1 mg/ 100 ml in the normothermic animals to 12.6 =t 1.7 mg/lOO ml in hiberna ting squirrels.
The venous PO:! is markedly reduced in hibernating animals, and arterial Par values show a great deal of variability and arc not significantly changed (Table  1) . Despite the considerable variation in the values for arterial Paz, in all cases the levels were sufficient to saturate the hemoglobin lOOr/c at both 6 and 13 C (Fig. 1) . Venous Pcox showed a fall in the hibernating animals, and concomitantly the arterial Pcoz values were lowered during hibernation (Table 1) . Hemoglobin-oxygen dissociation curves at 6 and 38 C were determined in whole blood near a pH of 7.40 (Fig. 1 ). This pH value was selected particularly since it was representative of blood pH, in vivo, at these temperatures. The partial pressure of oxygen at 50 % saturation of the hemoglobin (P& was found to be 6 mm Hg at 6 C and 29 mm Hg at 38 C.
DISCUSSION
Our results, and those of others (11, 14, 15) , show that there is a significant change in hemoglobin concentration during hibernation. Despite this change in total protein content, the squirrel in hibernation apparently is able to respond with a maintained acid-base balance similar to that in normothermic animals. These acid-base values reflected in and measured as pH and PCO~ (Table  1) compare favorably with those discussed elsewhere (8, 10) in the same species.
Quantitation of the predictable shift to the left of the HbOz dissociation curve due to low temperatures required experiments such as those herein reported. The relative positions of the HbOz curve at 6 C in Fig. 1 show that the oxygen affinity for hemoglobin is markedly increased at low temperatures.
The marked reduction in venous POT during hibernation indicated furthermore the effectiveness of HbOa dissociation in this species under conditions of hibernation. A venous PO:! of 6.3 =t 1.2 in the hibernating ground squirrel corresponds to approximately 50 '?G saturation of hemoglobin on the Hb02 dissociation curve at 6 C. Using the average values reported by Popovic (11) for arterial and venous oxygen content (in volume %) for hibernating Citellus tridecemlineatus, the average saturation of the X. J. MUSACCHIA AND W. A. VOLKERT venous hemoglobin can be calculated to be 54 70. Assuming that in the animals used by Popovic the arterial blood of the hibernating animal is 100 % saturated, then the latter value (54%) is in agreement with that value (50 %) calculated by using the herein reported venous POT and HbOz dissociation curve at 6 C.
The PsO for the HbQ dissociation curve for the 38 C ground squirrel was comparable to that reported by Hall (7) for the same species at 37 C and was lower than that which could be predicted on the basis of body weight (13). Based on body weight, the Pjo has been found to be lower in hamsters (13, 16, 17) and other burrowing animals (5, 7, 13). Hall (7) Thus our results may be offered as evidence that indeed the hemoglobin in the arterial trunk is highly saturated and accounts for the bright red appearance of the blood during hibernation; however, the average blood Po2 is lower than in normothermia.
